SUMMARY In York between 1941 and 1949, 632 patients underwent Polya partial gastrectomy for peptic ulcer. Of 307 patients who were followed up in the York Gastric Clinic from 1971 to 1980, nine died of gastric cancer, three times the expected number. If gastrectomy was performed for gastric ulcer the risk of later development of carcinoma (7%) was significantly greater than that following operation for duodenal ulcer (1.6%) (p<0001). No cancers were diagnosed in the 54 patients endoscoped. Atrophic gastritis was found in 98% of patients and intestinal metaplasia in 44%. Dysplasia was present in 35% but in no case was it severe. Although we have found that there is an increased risk of cancer developing in the gastric remnant we do not consider routine endoscopic follow up of all postgastrectomy patients to be a practical proposition.
Carcinoma developing in the gastric remnant after partial gastrectomy for peptic ulcer has been reported on many occasions, as a result of which it has been suggested that the gastric remnant is subject to a greater risk of malignant change than the intact stomach. [1] [2] [3] [4] [5] [6] [7] [8] Most of these 'gastric stump' carcinomas become clinically evident during the third postoperative decade, and are almost invariably advanced when diagnosed. In several studies reported recently an attempt has been made to detect the cancers at an earlier stage by endoscopic examination of asymptomatic patients, 15 years or more after operation.913
These studies have revealed a significant number of clinically unsuspected carcinomas and a high incidence of mucosal abnormalities including atrophic gastritis, dysplasia, and intestinal metaplasia. It has been recommended, therefore, that all postgastrectomy patients require routine endoscopic follow up.9 1013 This study was undertaken to evaluate the feasibility and practicality of gastroscopy in the long term management of postgastrectomy patients, particularly with respect to making an earlier diagnosis of carcinoma arising in the 'gastric stump', and to determine their risk of gastric cancer. (Table 1 ).
The differences in the number of gastric cancers developing after gastrectomy for duodenal, gastric, and combined gastric and duodenal ulcers were analysed by the x2 test with Yates' correction. The expected number of deaths from carcinoma of the stomach in the 307 patients followed up during the period 1971-80 was 2-66 for men and 0 16 for women. Because the mortality rates are for deaths certified as from carcinoma of the stomach only such deaths are included in the observed total. There were nine observed deaths (eight men, one woman) during this period. The chance of a 10 year Endoscopic examination of the gastric remnant after gastrectomy for peptic ulcer period containing eight or more male deaths from carcinoma of the stomach is less than one per cent.
Histological classification of the gastric remnant carcinomas revealed that in eight of the patients the tumour was intestinal in type and in one diffuse.
Endoscopic examination and biopsy of the gastric remnant was undertaken in 54 patients who were 31 to 39 years postgastrectomy. Many patients refused endoscopy, some lived too far away, and others were too aged and infirm. Bile reflux was invariably present at endoscopy. No carcinomas were detected in any of the patients endoscoped. Atrophic gastritis was present in 53 of the 54 patients biopsied and in 10 patients this was severe. Intestinal metaplasia was found in 24 patients and epithelial dysplasia of a mild or moderate degree was present in 19 patients. The severity of histological abnormality was not influenced by the site of the biopsy -that is, whether anterior or posterior to the stoma. Only one patient had normal gastric mucosa ( Table 2 ).
Discussion
We have found that there is an increased risk of gastric carcinoma after partial gastrectomy for peptic ulcer although it must be accepted that the method used to calculate the risk is not ideal. The ratio of observed to expected deaths in this study was 3:1. When Helsingen and Hillestad' compared the observed and expected mortality from carcinoma of the stomach in similar patients in Oslo they too found the ratio to be 3:1. Although it is possible that we did not diagnose all the gastric cancers which occurred in our study group, additions only add support to the conclusion of an increased incidence.
Out of a total of 18 carcinomas, 13 were There was no evidence of malignancy in any of the 54 patients we endoscoped. Only one patient, however, had normal gastric mucosa. Atrophic gastritis was present in all but one of our patients, and intestinal metaplasia of varying degrees of severity in almost half. Dysplasia was present in one third of the patients but in no case was it severe.
Several endoscopic studies of the gastric remnant have been carried out recently to attempt earlier diagnosis of 'gastric stump' cancer. Even though the mucosa rarely showed the macroscopic features of malignancy when viewed through the endoscope, a significant number of carcinomas were detected by taking multiple biopsies from around the gastroenterostomy.9 10 13 In addition atrophic gastritis, intestinal metaplasia, and dysplasia have frequently been diagnosed. The findings from these studies are summarised in Table 3 .
Long term follow up has shown an increased incidence of gastric carcinoma in patients with atrophic gastritis when compared with controls.'7 It is widely accepted that intestinal metaplasia is a premalignant condition but Jass' work' indicates that not all intestinal metaplasia possesses a malignant potential, but that there is an incomplete variant of the process which appears to be strongly associated with gastric cancer.
The management of the patient with severe dysplasia is not clear.'°10 1 9 While there is evidence that it can progress to frank carcinoma,13 and some authorities would consider it an indication for resection of the remaining stomach,'0 the assumption that it is a progressive change leading to cancer
has not yet been borne out by long term studies. Why did we not find any evidence of malignancy or severe dysplasia in the patients we endoscoped? It is possible that we have examined too few patients. Also Schrumpf and colleaguesl' took 20 biopsies from around the stoma, and found that in patients in whom malignancy was detected only 12% of the biopsies were positive for carcinoma; we took only six to eight biopsies and may therefore have missed some carcinomas. None have come to light so far, however. It is also conceivable that there is a peak incidence of gastric remnant carcinoma which occurs in the third postoperative decade. Our patients were not endoscoped until 31-39 years after operation.
Is the gastric cancer that occurs in the gastric remnant the same type of cancer that develops in the intact stomach? There is evidence that there are two types of gastric carcinoma,20 one arising in normal mucosa (undifferentiated or diffuse) and the other in areas of abnormal mucosa particularly intestinal metaplasia (differentiated or intestinal). It might be expected, therefore, that in view of the high incidence of mucosal abnormalities found in the gastric remnant that the differentiated or intestinal type of carcinoma would predominate. This was the case in our study, the tumour being intestinal in type in eight of the nine gastric remnants examined. When Taksdal and Stalsberg compared the type of gastric cancer occurring in the gastric remnant and in the intact stomach, they found that the incidence of the intestinal type was almost the same in the two groups.
Endoscopic studies from Norway,'t) Sweden, 9 and Holland'3 have shown carcinomas in the gastric remnant many years after gastrectomy. The authors have, therefore, suggested routine endoscopic follow up of all postgastrectomy patients 15-20 years after operation but difficulties lie in the path of its adoption. One of the main problems is to convince asymptomatic patients of the need to undergo endoscopy.
Severe dysplasia and mucosal carcinoma present difficulties in endoscopic diagnosis. The sampling error of 'blind' endoscopic biopsy at the stoma is considerable even when as many as 20 biopsies are takenl' and the multiple specimens have then to be dealt with by the routine pathology services.
From our study the yield of severe dysplasia and carcinoma has not been fruitful. Although we have shown an increased risk of gastric carcinoma in postgastrectomy patients, we have not found any benefit to arise from endoscopic review and in this respect we differ from all overseas reports. We would suggest, however, that any postgastrectomy patient with abdominal symptoms more than 15 years after operation requires endoscopy with multiple biopsies taken from around the stoma. 
